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(54)Title: OPTICAL TRANSMISSION DEVICE AND METHOD FOR DRIVING LASER DIODE 

(57) Abstract i 

An optical transmission device which 
fetches drive control data corresponding to a 
temperature detected by a temperature detector 
(112) from a memory means (173), and 
controls a drive current to be fed to a laser 
diode (100) on the basis of the drive control 
data. The optical transmission device measures 
a drive current actually fed to the laser diode, 
the light emitting intensity of which is made 
constant by automatic optical output control 
circuits (115, 113), and updates the drive 
control data relating to the temperature on the 
memory means, when a difference between the 
measured drive current and a drive current 
determined by the drive control data according 
to the detected temperature exceeds an 
allowable range, so that the difference thus 
obtained may be designated as the individual 
increments of a bias current and a modulated 
current. For deciding the deterioration of the 
laser diode, the progress of the laser diode 
deterioration is decided on the basis of the 
difference between the drive current designated 
by the drive control data according to a newly measured temperature, and the actual drive current produced by an automatic optical output 
control. Thus, the drive control data corresponding to an ambient temperature can be updated by reliably discriminating whether the increase 
in the drive current by the automatic optical output control is caused by the deterioration of the laser diode or by the change in the 
temperature. 
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20 sd^tcfc K>,m%m^%itmmm.< ld 1 o o *&x,mm?z> 

HtfiBA/Dggl^* *;UAD C 1 ~ A D C 4 t± N JH& h 7 >^>* 
X^Tr l.Cx; y ^ttffi, h7>^^Tr 2 ©J- 5. y P D 

1 0 1 077- h*SEx?S£-te >fl 1 2 oai±JffiE©A*(cfiJ (9 IT 
25 bti,&}b mx e>titz\*J&E.lztiTZ A/D&m&m* CP V 1 7 0 
(I X o T 7 ^ -fe ^ nj f g £ {£ If I" & jfc * IC SI ^ © U v ^ * § W r & o ft iz 
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#JPg£ft&^#s (tuiaA/D^^ *;i/AD C 1 ~AD C4(t 10 
' try hCD&&*&&£EfoTO£o 

^tii:<tD> cpui 7 0ii, h7>^nn icsfcfts/w 7* 

h7>^7^ T r 2 {C^ftn^ ^aHm^ts PD201 £SK;h,£gd!u 
5 iSJg-te >f" 1 OOai^^.^^'MtjiS A/D^^[UES 17 7 

0 r u i f \j jj- ;x. mx -oj ok. (i-'u 'o. ,< ■ — ■ — i-> v. e- o/ o 

Buia^-^pD i o i ©m^{i?r— h;w— =j > h n — ;K£s&7tw 

10 *jfHW) (Z^fljffl qJtfetZ^tL^o 31 1 Elfc:^;**ia AP C 1 1 1 

i££5 30C^^n?)=i>^l/-^ 1 1 3 RUA P C$iJ0[U£§ 1151; 
J:oT*gfi££n&o r&to-fex u * 1 1 3 LD 1 OO0H 

pgcD^g^^Jgi^/fo 13 T P D 1 0 1 ft Ufcr J — h'lE 

£A;b L, X± \stznE.hmm<D%tfc&mzfor r e f «fc 

15 !> fc/J^V^gfrft^Ux ^©^ISJIIic/foUfcif ^£D/A^f&^ 
t^^DAC l©{±i^fS-^(3fiaUT h5>y7^Tr 1 <D^ — 
lizil&l, h?>y^nr U^LTLD.l 0 0 UlfcStvW 
tiUZmffi-rZo AP 1 1 5 fc*#JBISffiV r e f zmm.T2>® 

DsLDlOO ©|g«(:^i:TP D 1 0 1 ic^ft 3 m^O^F 
20 ±5fgi:^©^ #©HuI2r >7'AMP©A^ff t^t^¥^f(T- ^ 
hl:S^^t#-itf4V r e f *f^t4, mcfgiM£ft&^#. 
— h^y — ^ > h d-;H£, tulBD/A^^^^^^D A ClOtii* 
tcgcK ;W T^mMMMLT^ft h£ft£o T&:b*>, D/A 

1 7 6 ©ttl±/ lz&~3 < r^m^&L^fl^T d t 
25 ©T* t&^!g^£*f?}? 0 

buIBC PU1 7 OliA/D^ilf + ^J1/ADC35/MTPD 1 0 
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1 <D7 J - FlE^t-^ Us L D 1 0 0 ©UPg©^^*^^ U 
^h* s T"§-l)o CPU 1 7 0& N h^>^** T r 1 <j/*«jE£ 

7 T r 1 tc^t^o r^m^ti: £J±<gc L, -^©*@SIt3 

X^Hm:, 7^fil0l«fttH}tS - § So IqltSt CPU 

1 7 0 lis h7>^^Tr 2 £2 ^ 5. £ «J± £ A / D * T- A 

10 SLfctStD/A^ift^^DA C2§^bt ^>y^^Tr 

CPU1710lt h7>^^T'rl, Tr 2©x v^i 
JE£ A/D»tl^AD C 1 N ADC2§^LT^-^ls ^-^ 
15 LfctE^tllt?. CfcfcJ; ^lltLD 1 0 0 tzflKftSffift 

ins, Lfc#T> CPU 1 7 0(i, ^© £ -5 £if-ffiiJ<*ftfcfEt&S»t£: N 
D/A^Hft>^;VDAC l J DAC2§^Lt b^>i/X9T r 1 , 
20 T r 2 tc:#±*SL=k9 fc-rSEI»S«t£:©it#£JBMrS £ 4:^15. 
<<LDGDlKMJ^-*>> 
tulBL D 1 0 0 izmfa-f^^^MMtfit ;W 77l^h$^t5 

tbcDmmftm^-z its mm^m?-*^-?*^ nx ^ s „ 
ci ©iem® y=— $ t - yjv i±s f^^o g ^ w ±i £ n % tz #> ic d / a 

25 t^^DAC 1 , D AC 2 ^ £ 5F-* — £ 

(CUix.s 7^f^D3>ta-^ 1 7 0©77^a^'J 1 7 3 tjfcfifc 
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m 5 miz&mmmmfflmT— $ t-7^t b lcd— 0y#^&*ia o ffi 

«E cori:^^ #^i$E ini, E cor fcfci&j&^fcfchfo;* tiT ^ 3 0 
5 WmT-tmME ini i:(iLD 1 0 0 ©#J$3©^jg#t£ £js& D tzW 

^m^t IMO)©^ — #J8H&38m«t Imod(0)cD5 :r — ^S^^tl^CD^- 
iu SB l d i o o cDmmmmwt&ft&&(?o)t<Dmi%i±mz.&mG 

HC^n^o (sIElCiis <%m&Hz^£tifzUlg.T i , T j, TktciJ 
ItS./H 7^S^Ib(Ti) J Ib(Tj),Ib(Tk)^,P{fi^^tIth(Ti) 3 Ith(Tj), 
Ith(Tk)^, ^liS Imod(Ti), Imod(Tj), Imod(Tk) ^^Tjs^tLTt^&o 

ftfcffc&^o — ^ Kl 7 g] i3 & L D 1 0 0 ©^j^t£#^£ti3 0 IrJEI 
# £> EE f> *» & J:^ f3 s ?§L&(T)fc*f LTMMSfc Ith&l>*IEitjm£rt Id& 
20 5^^t££^-Tfc#)> T-^SSft Ib&t>'^g|S?ft Imod * |BJ*itz s 

t^oTHfit^ Ith tt&8f[fc:Jt*-r5fc#>x 7XtS lb 

25 aSA 5 ^^!It4^:^ -5 13 LD 

1 0 0 cDlEffijtt^^tiMI-?.^, (H3fIStft Ith ©g!®jtl*t UT^W 7* 
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mmowLfew&vtX'g?. mmt^mnffi. imod ^gMicts^T-t^ 

^<> t?I3^ h7>->-/U T(3i5^T(±x %R$&CD L D 1 0 0 ©fiSfi*^ 
Ith^t>*|g||j«^t Id fc0%Si&J&iRft4fcfiP UfeSSSfc^W T^ffi^i lb(0) 
Stf^SBSSIt Imod(O)©^ — ^^^^©raj^^tctuIB^U^^ — ^^S^E 
ini Cteltf LT:fc < „ Lttfot, L D 1 0 0 ©#Slg£*tJC&-r 

;w Txnm MVRutijm&mnffi. imodfo)©^-* £«^-c l d i 

A -z. 
cr o 

fg 5 Ellc^^ns buIBM iE^-^MME cor fcJSH^ — * Id J; o 

ffiJEy 1 — ^ h ItH^-'W 7^1^^ IbCD^ — #s ^^EtbSSSo* Id 
CD? — ? So WiE^—P E cor Jcf&tt;* tiSEt&SSlE Id(t) 

©^ — # itulBIH^tfJ&'W T^S^t imo)©^ — ^xu^ansafc 
Imod(0)©7 r -^T-^^^n^ilKj«^ Id(0)tz N M^llffiltt^S Id© 

£8 0£&-£©ig&SS&T£:fctt5LD 1 0 0 ©|gi&«^ Id izM 
T^fg^^S Pf ©#^^MbM^©P^* s ^^tlT^^o ^ 8 ElCiS^ 
T (0) liLDl 00 ©*UI8ffjft Id-Pf #&©— b> ( t ) ItpJf 
fefflmi&M'&iz&tf & L D 1 0 0 © Id-Pf ^t£©-#'J£^-ro ( t) X 

■^C^oT^tf (0) (t) ©^PJHci&MbLfeh^ |5j-^^6 

&m%mz> ki± n ( o ) T-^^nsiNft4t:*r bT^oissi* s id 
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£ C P U 1 7 0 lis ;W 77tS^ <J Ibii-^ Is ^it^* 6 Id 
- (5 lb ii^-f J; a CLD100 ©lEi&ttMiJfP £ o 0 L D©^t4 

^€«E(5 lb, 6 Id©^ — *T-fcSo0!l;LfcJU LD 1 0 0Oia«i«7 3 °C 
Oi:§, ^ 5 p£j5s£ft3ia&7 S'C©^ — *&flllvC. ^te&fbUifc 
LD 1 00 ^SISt^M, lb ( 0 ) H- <5" lb CD «S iC i o T ^ >f 7 7.11* 
ftSb, Imod(0)+<5 Id-£ Ib©Mfc«k^T&S3««E&&5£-r*o 

10 5 Eltz^fta^JtB^ — ^^Jg&E ini tctt. a ft i: T 3 Ig^^JS £ 

#Jfo£ft£FJr^?agES©«Sfc lb(0), Imod(O), IdCO)©^— * iPfcJJISft 
fcH&tt.<*ftSo -^ft^ttSifE lb(0), Imod(O), IdfO)©^ — 0!m£ N 
hu S3"^ < u > -f y^y^ — 7MC I F^^LTWi^^^VD- K 
£ ft. ^ £ > n — K £ ft 7 s — * & C P U 1 7 0 13 J: S SiJ^UT 7?r> 

15 =l^=E V 1 7 3 C;:«&i?;L ttft-t^osK^lis •^-<^P=i>b , j. — ^ 

■2) o 

fg 5 EHc^£ ft affiiE^— *«££E cor "0"©£?&{S£ 
#J$Hb£ftT:fe D> LD 1 0 0 <D'£fc<Dm-&^lzjfobX* CPU 1 7 0 
20 tfttlEffiS&ftJffllT 1 -* feSli? UTt&ifirt1-So-a««rt^ftfcMiE®l&«iJ 

25 ;W-t>'Jt-y h (SI) CPU 1 7 

iajSt^aiSff ( S .2 ) „ S&tfcaifciiiuiEA/'D 
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;i/AD C 4 £;0LT^Jg-tz >tM 1 2 £<fc£tfcfcij 7 s — - 
illc <fcoTfr&;fo*i-5o * LTx C P U 1 7 0 fct N ■•Bu§3tftmSSfc:*t^& 

r zmmmmfflfflr-* t^jEmmMm^-^ t&mmftm^-? ?^ 

— 7)VT B L/?)^B%^3XtP ( S 3 ) o Sc^&asfrl^T 1 — .huSB*0^H 
5 AW7^ti Ib(O}0r-^, #J#J&83S«ft Imod( 0)0^ — ^th^> 
f£tit\ UfcffiS&agS ld(0)©^— * N i^W77*JS(5 IbOr-^s 

i *:=r_ )' #^1 v-r P D TT 1 7 r»).-4- n / h t£k ifa =(- ±> n,V\ A i" 1 1 

i3 lb(0) + c5- lb CD 5 s — * £13^ h7>i/X^Tr l^MTLD 

io i o o izm$&T z>>u 7xmtfafflM%:fi ( s 4 ) 0 &tz, cpui 

7 0 iis D/A^ft^JI/DA C 2 £ lmod(0)+ <5 Id- <5 lb ©5F-" — 
#£a£^L. F7>^^Tr 2€^>bTLD 1 0 0 lc«if&-r £ ^ii 

mij^£*t&-5 ( s 5 ) o mwiBm^— zt — zdvi b lcomie^— ^ 

£f^E corfc*±tf* h" 0" 6D«t "5 3&m^©4aJ^Yb3— h* T ffi tz £ ti X 
15 l^ipt), ftfcSlf&Jffll^B 1 ©M^IZ]«)CD5#^T'!is <5 Id= (K S lb 

±tlcAPCl 1 1 (c J;*^-— h^y — ^>h d — < d h J; (9 x 

ZWKD ld(0)t Id(t)CDr- * ^Slc^jitfo Id(t) = 0 f fcftfcJ:\ ld(0) 

s^o^m^js^^i^r zmmnwit. lthi$Lx id(t)* o 
id{t)**<Dm<Dfomm.B.iztt-r2>mW)&%i£i'XVz&-r2> (S7) „ 

CCD £ 5 lz|«£nfclE®jS?ft (fCl^ISlfat Idregu "fcfcfl;?- 
25 3) lis y 7°S 2 iitiM^^S^tftm^T 1 y y'S 6 -cfc&£ti1zU 
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7S4, s 5 TK^ftfcigit&asKfcttffiii-ra £ t&&% 0 

K^T-CPU 17 0lt fyfB^^y 7°S 4," S 5 {3 X 6 SEKj«^t$iJfP 
TT*^- > h D-;i/$fitiPII: L D 1 0 0 (3 tLT 

0&i81frSij«t£* A/DMft^il/AD CI, ADC2^Uh7 
>i/^^Tr 1 , T r 2©x * y * SEEfl * ifct#-r £ 3. i: (3 J; ^ T It«"J 

t4 ( s 8 ) o zox o \z ^xtim^fitzmmcDW^mm^mz^ - $ 

IKB&SSft Idmoni t ffc 1" 3 „ 

GPU 1 7 0 stm * tl fe ^ - £ §R Idmoni * s fn|3£ij£IE® 

S«t Idregu left b T gf ^fEH X £M x. X i§* b § * W^l" 3 

(s 9) o mmt&mwxit^ miL&^cDmcDUfgiz&tf&mfemmn 

m Idregu izttl^X, h^U — > b n— «t 7Xt^ L CD 

±t^(c «t zmyt : FM. j &ftytMmifinK$} ^^ummx^> t> N 

^Jx.HM^iil&ft«EIregu(D«[%gjeoa«ET*«>ao "T^ib^x ^-^ 
lit^ Idmoni # mifBM^SEffijStfrt Idregu C^bti^lEiX^Si 
T^afrS*^ L D 1 0 0 t«tSLf§«CV^#i4^<b%^l3TV>S3&>S 

U LD 1 0 0 £i±*R&Lf$ &V^t££<b#£ bT^&l^h<^& U HU 

lEibM^-^tcTLD i o o ommnffi,®m&m%r£ft%o 

^T5<7S 6 X&mZtltzUfeizm bs LD 1 0 0 (C&fi^lbffftl^ 
te&fbA^UTl^fc^&U Xr>>7S 1 0 ©#UI£fT&? o 
buIB^^ y 7S8 T^f# bfc^-#I£Ifrft£rt Idmoni O^ — * «&t$ 
&flj&©SEM«t Id(t)©T-*-^ t U Idmoni 
mmnm, Idregu fcCDMfl-^ — * £MlEffl©lt^|[£»jS^£ Id©^-* 
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£ U If- 6 Id- a©iIi:ioti]Efflffli^;W7Xi^5 lb 
<DT-**%imtZ> 0 * LT, C PU 1 7 0(i, affiant* 2Mb & CD SE1& 

mm icKt)©^— MiEffl©M^isa&ffi^^ id <dt=—*, mie^cd 
i^H7xig(5 ib ^^-^^s * y s 6 T-tftm^nfcMfic: 

2}Jfo£tL£li©i# lE^ — #?Ii#E cor £*xfc:«fct). 7,^v7' 

S 6 -etftm^nfc^SCfflBCffiiE^-^^E cor t^LDlOOC 
D T w £ *B*jt b f# & v> K /fc r * » IEt 1 — * # aft J£ £ ft 4 «, 
^CDgL US IS X y.7S2 ©.^SI {-3 JI £ ft . Ifittai^iT-. *f 

rmjs © is © fij'j if-^ct ld i o o <d mm n%i®m ft m%i $ 

ft ■?> o 

ZZX', X9- y y° S 1 0 izjstt* BtiiBtf Ib= 5 Id • a © 81 Jl 3; H: * 
H®^-* «fc &3ftfft#Hc&5£l/fc-0!IT*& tK45t4&fb&©LD 10 0 

%Lm£.^pRMteMm&£. bft^tSHT* a©{fi£&;£-rftfcfc' «fc < ^^Jx.(i\ 
a = 0 . 8i:t^3 ?tet>*>. Is—WJ * — K©^t4# 

&-fbLT^ < h #s h M»7-Z! > h D— ;i/t3«t &fEIfrmift©ti#(5 
lit, >H 7xnffi.comft<5 lb #^iym*M&$t bfc 

nts^^t, Hus3it«a^tifciEi&*«t©ii^<y id * 1 «t & <m*£& 

M [S] (3 -«t < iS£--r£ d £:#0j3£>fr££ftfco Lfc^oTx lEifrS^©ti 
#©I^lBH£ity^©l&%*IJt©tt^fiI£: U tuiEOcfca^, b-lf** 
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'S&fbO jiff tip IT^LTfcSoi 1 1 EIii^^JK^*1Bf#trSfcfi> 
CLD10 0 CDfflJ^H: — ^©MSl^^B bt*j©i:^ti5o^lE^^I 
©J&t&M^liL D©^Hlfl&^t4$&<b{±&Ma»e>s LD 1 0 OliUKW 

{3 T ISffij ^ ti 5 ( T 1 ) o L T sy S3 Idmoni — Idregu> X \z *-z>X . 

m&ibztitz l d i o o (D^/it^mta^n^ t ( t 2 ) , MaiOct -5 1 

LTffiSli««t Id(t) N M^m^td Id, ^mafic? Ibtcill-rs 

MiE^ — * tflElSM^-*' — 7M B LO^tSISISItgS 
£*l&(T 3 ^ffiilE^ — ^*sg»?*lfefi«TfOL D 1 0 Oli,Ib(0) 
+ d Ibi:ioT/W77iI$iJffll^Jx, Imod(0)+£ Id- (5 IbT^fS 
S»J®£ti3 (T4) o mtzLD<D'£fcifimfiT2>k.. lulB Idmoni 
-Idregu>X ic «fc HD10 0 CD&Ybtflfcffi £ ft £ (T 5 ) 0 
© Idregu ti, T 4 3 m.Mn$&Um £ mm lz s MiEzr-**mm 

Lt^t^c Lfc#oT, T 6 T-Sfctt t> ti5, Kl&SSft Id(tK 

n^a«E<y id, n^H7xt^d i.b tw-rsMjE^-^jix ^ft£ 

T-fcfflU&ftT^SfctlE^--* £#Jt LT&^£ft3o d©<fc a !:LT 
ftfclElbtt^ Id(t), H^S«E(5 Id, i^W7^tad lb tc 
M-r^if^^^iiE^-^.iiigffij^W^-^ TBL ©*hi&-r * 

rUMtc^ii^ft, JSiE^ — *#a£r£ft3 ( T 6 ) o WT, LD 1 0 

MJET-'-^^Hff^tlTU < o ft, LD 1 0 OCD&ffcCDfigfMIfcfc, 
>W Ib(0)©^-*Ti££3«^S© 2fS£fto h h t 
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xv> > y ufe^w T'^m^t©^— ^ ^ imo)©^— * ^ £it$i-f 

4#44&fb£^Jl Lfc L D 1 0 0 CDlE8l?$iJ^]^^i3 =ttuli\ t&iMJSt:: 
tt/fcLfclEMJ^-* ^ffl^T L D 1 0 0©Ilt^§$iJ#tSoL 
5 D 1 0 0 Ogfamfet Mtz T , MiwL.D 1 0 0 m SI (Di&m & 8t$J 

fTfctcitiij^ ^ieeijM^-^ x^xm^n^m. 

ifili^ti:^-— h ;w — =i > h d — ;i/ 1 <fc -=> T ff265c£ fix ^%>%W.(DW> 

im,^-c5fe v. x ^A Sr. *. -? -r ).>, 2, -hi^S-h* * it-ill* I . 7 T \.\ 

3Ji£-{C, LD 1 0 0 ©^Mbfr'^T LTl^ h^-f 3o L£#oT. 
10 j.^y-^ > h d-;k^ J: aigit;S^©tii)D^, LDl 00 co'£ik 

d i o o (D'£ibnfeizm^^tzmUwmn,<<fc(D&fr 6 id ti^^t, im 
n # j& t z mrnmm t — $ £ str t & ° i£®jfrJ$P y= — * # Mff 
^^Hif^nfcSEttsaiBi^— ^*^^T ld i o ocDmmn 

15 %L*fflfflTZ>o ztilz X JUffl^J^cD^^S^^^^-fbCzJ;^ LDl 

l d i o o <D&wj&mzft&'£fcifiMft-rz>izi,izifi-oTm*£ti 

/W.T^ffi^^3 0 mAiiiDlT^i^StfO . 1 n mfim^ffrT £ 
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m^tiZo ^aiM^&^Tyu Mibt^ y^s 6 , s 7 , s 8 ^is^t 
sm^tB^Ls (si 1 ) , M^isi&«^t idregu wmmmm ( s 1 

2 ) Stf^-^ei&ftaE Idmoni ©MM ( S 1 3 ) tfi?ftet>tiZo 
? {.xm^mmmm Idregu t^-^mmmm. Idmoni £©M##F/r;£fli 
Y § M A 1 S © ^ i s & ti £ (S 1 4) o ciT', 0. 1 n m 

i^±©^s^iij*^ifoL^v^h-r§^?>s o. i nmcom&^mitmwj 

m%iCDmfr&3 0 mA*!J^T"£ ^titeLD 1 0 0 (Dm 1 . 4°C©?& 
l£±# *l£*>£>. ittjfBffiYii. {H^ai 5mAXli3 0mAl 

4S«t5fii:taui:4J-CtS.^ryrs 1 4 ©¥!lj£*£J|l#iigY * 
iS^T^ L D 1 0 0 (DU8. Sm^iBSffiT £ S #>©}£ 

SPffllEI!}^-*-* £D/A^m^ >*;>DA C 3 LTtff£Pffl h* ^ 
0 1 {CD- h* LT#sl$mi L 2 0 0 £iM^£-&3o#iJx.&"fi YA* i 
5mA(:lilt^fi*f)(^ LD 1 0 0 ©?Sjg £ 0 . 7 °C{£T * H2\ m 
YA S 3 0 mAtffiitSl*?)^ LD 1 0 0 ©iSj££ 1 . 4°Cf£T£ 

LD 1 0 0 <Dft&£ibtz£%mMnffi,(DM*lzttLs&®lz 

mm m%iiz'i£^xvom&)iz®ife$ 3t£JC©*>©-?& ^ N mz-its cpu 
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^©ct^^iass^^^M-^tctoTCPu i 7 o izmmr z z 

iz v - If ^ >f xj- - !* ^ n £ S.<^ ® si $J £ 1" 2> C i: 

sfe, l TKomm?— ?w>%.M>m (i9i©s 2~s 5) ts ld 

S (Passive Double Star) ^©ft;fK^> * ^ A N ICIiATM-LA 
N (Asynchronous Transfer Mode - Local Area Network) %?lztu<.M 
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I I ffl I 1 

£i£MI % IS IS IBM i: T 1® St ^©lE-ffij^'J^P^* — 

^ # Hff ^ © U ^ 1 & M £ ti 3 IB tt ^ IS . m IB S tft ttJ m JS T tfc ffi 

3. tufB^J^P^ISJi. BafBlgtfjtt^oM^^-^ ^5KS&««E©il 
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*<&ffi.h-T zm^omm^H i msBigw^^^^go 

6 . U— if *W h* ^B^J 7^1StlI^ti5 

bT£^iT£«^t£t^[I]S§^ buHBU— if V 

25 #Kfc£^tr}tfcj£^§C;fctt * U— If tf — h* © IE U] 
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^|gi!jfi^*SiJ^-r 5i 3|It BuiaS»^ai*S(lfflilsJSSfc:«fco.-c 

SSES»f&JffiJ7= — * "e&g: SKI&m^ i: h5I3^ 4 II T St $J £ ti tz IS 
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